This paper explores the impact of urbanization on income inequality in Vietnam, using the regression estimation method with panel data including Driscoll and Kraay, and Pooled Mean Group. The research data cover 63 provinces in Vietnam from 2006 to 2016. The results show that in the long term, urbanization has an impact on reducing income inequality. In the short term, urbanization has a negligible impact on income inequality. The hypothesis of an inverted-U-shaped relationship between urbanization and income inequality is confirmed. The high school enrollment rate and the proportion of agriculture have an effect on reducing income inequality.
Introduction
Many economists argue that increasing inequality is the root cause of economic crises (Stiglitz 2009 ). Meanwhile, the world faces serious income inequality. The gap between the rich and other groups has increased significantly. In 2015, the richest 1% of the population owned more assets than the other 99%. In Asia, the income of the poorest 70% has decreased, while that of the richest 10% has increased significantly (Hardoon et al. 2016) .
The relationship between income inequality and development has long been a topic of particular interest to researchers in developed as well as developing countries. Many studies have tried to determine whether countries must make a trade-off between income inequality and growth. If so, what is the specific model of the relationship and why? Kuznets (1955) was the first to introduce the idea of a link between inequality and development, pointing out that development involves a shift in population from traditional activities to modern activities. "An invariable accompaniment of growth in developed countries is the shift away from agriculture, a process usually referred to as industrialization and urbanization", he wrote (Kuznets 1955, p. 7) . Therefore, in a simple model, income distribution among the entire population can be viewed as a combination of income distribution among those in rural and urban areas. We observe that income per capita is often lower in rural areas than in urban areas, and inequality in income distribution is lower than in rural areas in urban areas. What conclusions can we draw from these observations? First, under the same conditions, increasing the share of the urban population does not necessarily reduce economic growth: in fact, some evidence indicates that growth may be higher because urban per capita productivity increased faster in agriculture. If this is true, inequality in income distribution increases. This ideal was highlighted and clarified by Bourguignon and Morrisson (1998) , Piketty (2006) . Industrialization and urbanization are closely related to economic development. The process of industrialization and urbanization affects income distribution, causing income inequality. In the short term, urbanization can increase income inequality because wages are higher for urban jobs than rural work. However, in the long term, when urbanization is highly developed, the difference in income distribution in the two regions may decrease, and income inequality will decrease.
In Vietnam today, urbanization and industrialization have progressed considerably. Vietnam's urbanization level is still low compared to the global average but, in recent years, higher than the average in other developing countries as well as countries in Southeast Asia. In terms of Gini data, income inequality in Vietnam increased until 2008 and then decreased, and in 2014 began to increase again. So, does urbanization increase income inequality? This is the question that we address in this study.
Literature Review
Income inequality refers to an unequal distribution of income among individuals or households. To calculate the degree of income inequality, scholars often rely on the percentage of income held by different shares of the population. Income inequality is often associated with unfairness, such as when rich people hold a significantly larger share of national income relative to their proportion of the population (Todaro 1989) .
Income inequality can be measured by various methods, such as using quintiles to measure income gaps between the poorest and the richest; using World Bank Standard 40, measured with the Lorenz curve (Lorenz 1905) , the Gini coefficient (Gini 1913 (Gini , 1921 , and the Theil index (Akita et al. 1999) . In this research, we use the Gini coefficient to represent income inequality.
Urbanization concerns the physical, human, and economic development of cities. This term also includes the concentration of people and social activities on the settlement model characterized by the development of land with high population density. The result of urbanization is partly due to the increase in population, natural and by migration, as well as economic, social, and technological changes that motivate people to migrate to urban areas, which have many jobs and opportunities. Market rules and government policies promote urbanization and create related changes in people's livelihoods, land use, health, and natural resource management. Job placement decisions, rural-urban transformation and production systems, and government development and distribution policies often create urban immigration and focus on economic activities in cities (Gotham 2012) .
According to Bloom et al. (2010) , a basic concept commonly used to determine the level of urbanization is the proportion of the population living in urban areas, represented by Urbant and defined using the following equation:
in which PU t and PR t represent urban and rural population respectively.
How Does Urbanization Affect Income Inequality?
An economic model including urban and rural areas has four main elements of income inequality:
(1) the level of urbanization; (2) the urban-rural income gap; (3) urban income inequality; and (4) rural income inequality. By keeping urban and rural disparities and rural and urban inequalities constant, Kuznets (1955) outlines an inverted-U-shaped relationship between inequality and urbanization. In this study, urbanization is viewed as an important factor affecting income inequality, and we examine Kuznets's inverted-U-shape hypothesis based on Vietnam's provinces.
A great deal of evidence supports the idea that urbanization promotes economic growth, at least in the early stages of development, implying that a balance exists between economic growth and equal income distribution, at least geographically. Brülhart and Sbergami (2009) argue that poor countries face an awkward choice between inequality reduction and higher economic growth. In fact, the relationship between development and income inequality described by Kuznets is highly relevant to urbanization.
The classic dual economic model examining structural change shows that inequality is an inevitable result of urbanization that is characteristic of economic development (Harris and Todaro 1970; Lewis 1954; Rauch 1993) . Similarly, the New Economic Geography helps explain how economic development is associated with increased urbanization and inequality in its early stages (Krugman 1991) . Both models show an increasing profit from industrial activities. In fact, many good workers are concentrated in urban areas with higher industrial wages. Economic growth is facilitated by structural changes in the economy, allowing it to enjoy the benefits of increasing profits and the economics of urbanization.
The process of urbanization brings about changes in economic structure, with people and resources being reallocated from agricultural activities to industrial activities. This process is associated with increased inequality, with higher incomes in urban areas than in rural areas. In this sense, both higher inequality and greater urbanization can enhance the concentration of production factors necessary for growth, at least in the early stages of development. And this focus further strengthens the reallocation of labor from rural to urban areas (Ross 2000) . Therefore, both inequality and geographic concentration indicate, to some extent, capital accumulation (both physical and human). However, in the later stages of development, especially urban growth and the growth of a large concentration-urban accumulation-is linked to increasing inequality (Behrens and Robert-Nicoud 2014) .
Previous Related Studies
Kanbur and Zhuang (2013) studied the impact of the change of two sectional economic structure and urbanization that affect inequality in Asia. Based on the Kuznets model and the inequality measurement method using the Theil index, this study analyzes four specific countries: China, India, Indonesia, and the Philippines. Their results show the following.
First, the effect of urbanization and the economic structure change on income inequality depends on the specific country. Urbanization contributes about 300% to the increase in inequality in the Philippines, more than 50% in Indonesia, and nearly 15% in India. However, it reduces inequality in China. Meanwhile, the change in the urban-rural income gap reduces inequality in Indonesia and the Philippines, but it increases inequality in India and China. Moreover, in China, the increase in income inequality is mainly due to the raise of 43% rural inequality. This is contrary to the popular point of view that increasing income inequality is the result of the expansion in the urban-rural income gap and the rising urban inequality.
Second, how urbanization will affect inequality in the future depends on the status urbanization of the country. If a country passes its "turning point", urbanization will reduce inequality in, for example, China. In contrast, urbanization will increase inequality in countries such as India, Indonesia, and the Philippines.
Third, there are four factors driving inequality in the Asian country including the degree of urbanization, urban-rural income gap, and urban and rural inequality. Among them, the urban-rural income gap is expected to have the largest marginal impact on inequality. Sagala et al. (2014) studied the relationship between inequality in expenditure and urbanization in Indonesia. A panel data regression analysis was carried out to test the Kuznets inverted-U-shaped hypothesis based on a dataset of 33 provinces in [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] . The results of the study supported the inverted-U-shaped hypothesis, regardless whether the Gini coefficient or Theil index is used as a measure of inequality. Inequality in expenditure is expected to peak at an urbanization rate of about 46-50%. Because the urbanization rate in Indonesia in 2010 was 50%, this indicates that inequality in spending has reached its highest value. Therefore, further urbanization will reduce inequality in expenditure, with other factors constant.
Oyvat (2016) studied the impact of agricultural structure and urbanization on income inequality. The author investigated the empirical relationship between inequality in land holding, urbanization, and income inequality using cross-data sets. The estimated results indicated that the inequality of land holding has a significant impact on urbanization and urban income and inequality. Moreover, the analysis found that excessive urbanization increases income inequality. The results of the study showed that policy makers need to have a broader view of the importance of agricultural policies. An issue of progressive land reform and subsidies to protect small farmers rogressive land reform and subsidies to protect small farmers could also reduce urban income inequality and poverty in the long term. Wu and Rao (2017) studied inequality in China, focusing on identifying the main causes of inequality. The main objective of the study was to examine the relationship between urbanization and income inequality using provincial data. Panel data in 20 provinces was collected from the China Statistical Yearbook for five years include 1998, 2000, 2002, 2005, and 2010 . The empirical analysis was based on ordinary least squares estimator and fixed and random effects models, showing a strong inverted-U-shaped relationship between inequality and urbanization. An urbanization rate of 0.53 has been determined, with the implication that provinces with higher levels of urbanization can reduce income inequality.
However, Angeles (2010) used urban population density to represent the urbanization rate, and its square as an explanatory variable in the regression analysis of panel data on income inequality. With panel data on 226 countries and regions in 1960-2005, a U-shaped relationship was found, not an inverted-U-shaped relationship. Although it is not statistically significant, this result does not support Kuznets's hypothesis.
Methodology and Data

Empirical Framework
Based on the theory related to urbanization and income inequality, the impact of urbanization on income equality, and the research model of Sagala et al. (2014) , Wu and Rao (2017) , and related studies, we present a quantitative model assessing the impact of urbanization on income inequality as follows:
Definition of variables in research model are summarized in Table 1 . 
Data
Due to limited access to Vietnam's statistical data and availability of the dataset Vietnam Household Living Standard Survey (VHLSS), this study uses panel data on 63 provinces in Vietnam for every two years from 2006 to 2016. The total number of observations is 378 (6 years × 63 provinces).
The data used in our quantitative analysis include the Gini coefficient, representing income inequality, which was calculated by the author from VHLSS, and secondary data was collected from reports and surveys conducted by the General Statistics Office of Vietnam every two years.
The research uses urban population as a share of total population to proxy for urbanization. This variable is commonly used in previous studies (Nguyen and Nguyen 2018) .
Data for independent and control variables used in quantitative models include urbanization, gross regional domestic product (GRDP) per capita, export volume as a share of the province's GRDP, public expenditure as a share of the province's GRDP, students entering high school as a share of the average population of the province, and agricultural value as a share of the province's GRDP, which were collected from the annual statistical yearbook of the General Statistics Office and the Provincial Statistics Office in Vietnam.
The study uses regression methods to estimate static panel data with OLS, FE, RE, and regression correction techniques proposed by Driscoll and Kraay (1998) and pooled mean group (PMG) estimation (Pesaran et al. 1999; Pesaran and Smith 1995) . Table 2 summarizes the descriptive statistics of all the variables used in the model. The mean value of INEQ is 0.3794, its standard deviation is 0.0537, its minimum is 0.2498, and its maximum is 0.5883. Thus, our sample does not have much difference in the income inequality index. For URB, the mean is 0.2597, the standard deviation is 0.1640, the minimum is 0.0736, and the maximum is 0.8746-this shows a significant disparity in the level of urbanization among provinces during the study period. Like URB, GRDPpc, rEXP, rGOV, and rAGR also have large differences among provinces. For rEDU, the average is 0.0313, and the standard deviation is 0.0082, indicating a relatively small difference. 
Empirical Results
Descriptive Statistics of Variables in the Research Model
Correlation Matrix and Multicollinearity
The correlation between variables in the regression model indicates the presence of multicollinearity that can affect the accuracy of the regression results. The results of the correlation analysis between variables in Table 3 show that the pairs of independent variables are not significantly correlated. However, to ensure accurate estimation results, we conduct a test on the multicollinearity phenomenon between variables in Table 4 . In Table 4 , the results show that the coefficient VIF of the variables is quite small (<2), so the model has no multicollinearity. 
Assessing the Impact of Urbanization on Income Inequality
First, the implementation of static panel data regression estimation methods follows that in model (1). To assess the impact of urbanization (URB) on income inequality (INEQ), without considering the relevant factors, we revised this model by excluding URB_sq, GRDPpc_sq, and initialINEQGRDPpc in model (2):
To test the inverted-U-shaped hypothesis between income inequality and urbanization, we added URB_sq to model (2), revised as model (3):
To test the inverted-U-shaped hypothesis between income inequality and economic growth, we added GRDPpc_sq to model (2), revised as model (4):
To analyze the effects of initial inequality on the impact of economic growth on income inequality, we added initialINEQGRDPpc to model (2), revised as model (5):
Finally, to analyze the impact of URB on INEQ under the simultaneous influence of all factors, we constructed model (6):
To select an estimation method that is consistent with the dataset, we chose between pooled OLS and FE methods through F-testing with the hypothesis "H 0 : Pooled OLS method is appropriate (u i = 0)". The regression result of the FE method in Table 5 shows that "F-test u i = 0" has a p-value = 0.000 < 0.01 in all models, which indicates that the FE method is more appropriate than pooled OLS. The results in Table 5 also show that the F-test has a p-value < 0.01 in all models, indicating that at the 1% significance level, the models are statistically significant. Then, to choose between FE and RE, the study uses the Hausman test with the hypothesis "H 0 : RE model is appropriate". The test results show (Prob > Chi2) = 0.0000 < 0.01 in all models, which demonstrates sufficient statistical evidence to reject H 0 , indicating that the more efficient FE model should be selected.
However, the results of post-regression tests with the FE model have the following violations: aWald test with the hypothesis "H 0 : constant variance" gives the result Prob > Chi2 = 0.0000 < 0.01 in all empirical models, rejecting H 0 at a significance level of 1%, which means that the existing models of variance change. The Wooldridge autocorrelation test with the hypothesis "H 0 : no autocorrelation" gives the statistical result Prob > F = 0.0000 < 0.05 in all models, rejecting H 0 at a significance level of 5%, which means that the model has autocorrelation. The result from testing Pesaran cross-sectional dependence with the hypothesis "H 0 : Cross-sectional independence" is (Prob > z) <0.01 in all models, rejecting the H 0 hypothesis at a significance level of 1%, which means that cross-sectional dependence exists in models. The study also uses the Durbin-Wu-Hausman test for endogeneity of explanatory variables with the hypothesis "H 0 : explanatory variables are exogenous," i.e., not correlated with residuals. The results show that rEXP and rGOV are endogenous in the model. 1 The models have an endogenous element caused by rEXP and rGOV, but this is not the main research focus, so we ignore this problem.
A regression model can be used for analysis of the estimation results, and statistical inference techniques should be used for appropriate revisions. Technical studies revise regressions following Driscoll and Kraay (1998) , whose method resolves violations in the FE model, such as changes in the variance, autocorrelation, and cross-dependence. The results are in Table 6 .
Finally, the impact of urbanization on income inequality in the short and long term is assessed. The technical econometric dynamic panel regression estimatation method used in this study is PMG (Pesaran et al. 1999; Pesaran and Smith 1995) . Because the number of years of observation is not long enough, the study assesses only the impact of urbanization on income inequality unaffected by other factors. The results in Table 7 show that urbanization affects income inequality in the long term but not in the short term. Standard errors in parentheses: *** p < 0.01, ** p < 0.05, * p < 0.1. Standard errors in parentheses: *** p < 0.01, ** p < 0.05, * p < 0.1.
Discussion of Results
The results of the econometric models lead to the following findings. URB has a negative regression coefficient with a statistical significance of 1% in model (2), indicating the negative impact of urbanization on income inequality in Vietnamese provinces. This means that higher urbanization contributes to reducing income inequality, which is consistent with the impact of urbanization on income inequality in models (3), (4), and (5). This result is consistent with Johansson and Wang (2014) and contrary to Beladi et al. (2017) . In fact, in Vietnam, urbanization is associated with the formation of industrial zones and clusters. People who have little or no land in rural areas migrate to cities to work in factories with higher wages than previous jobs in rural areas, which raises their income. Therefore, urbanization contributes to reducing income inequality in Vietnam. This impact is consistent with the PMG method in the long term.
URB_sq, the impact of urbanization on income inequality, may be nonlinear, in other words, this effect may be in accordance with the inverted-U-shaped hypothesis. URB_sq is included in models (3) and (6) to test this hypothesis, and the estimation results show that its impact on INEQ is negatively significant at the 5% level. Model (6), which includes with regression coefficients for URB and URB_sq, shows the nonlinear relationship between urbanization and income inequality. Urbanization increases income inequality in the early stages until it reaches a certain threshold, after which it reduces income inequality. This result is consistent with Sagala et al. (2014) in Indonesia and Wu and Rao (2017) in China.
GRDPpc, which has a negative regression coefficient with a statistical significance of 5% in model (2), shows the negative impact of per capita income on income inequality in Vietnam provinces, which means that higher per capita income contributes to reducing income inequality. This result is consistent with the impact of per capita income on income inequality in models (3) and (4), consistent with Jin (2009 ) who studies China in 1990 -2006 In addition, the interaction variable between initial economic growth and inequality (initialINEQGRDPpc) has no significant regression coefficients. The results of model (5) show that the effect of economic growth on income inequality in Vietnam in 2006-2016 is not affected by the level of initial inequality. The results are contrary to those of Johansson and Wang (2014) .
The regression coefficients of GRDPpc_sq, which are not statistically significant in model (4), shows that the inverted-U-shape hypothesis between economic growth and income inequality in Vietnam is not confirmed from 2006 to 2016. The results are contrary to those of Sagala et al. (2014) , who found evidence supporting the inverted-U-shape hypothesis in Indonesia between 2000 and 2009. rEXP, which is not statistically significant, shows that trade, which represents the share of exports in GDP, has a negligible effect on income inequality in Vietnam. This result is similar to that of Johansson and Wang (2014) . rGOV, which is not statistically significant, shows that the government spending in the provinces has a negligible effect on income inequality in Vietnam. This result is similar to that of Johansson and Wang (2014) and Beladi et al. (2017) .
rEDU, which represents human capital, has a negative regression coefficient, showing the negative impact of education on income inequality. Although the level of statistical significance is not consistent in all empirical models, the results show that education plays a role in decrease income inequality in Vietnam. This result contrasts with Jin (2009) , showing the education increased income inequality in China between 1990 and 2006 , with Johansson and Wang (2014 , which found no impact of education on income inequality in 90 countries in 1981-2005. rAGR, which has a negative regression coefficient and is statistically significant at the 1% significance level in models (2) and (3) and 5% in models (4) and (5) shows the negative effect of the proportion of agricultural value to income inequality. This result is consistent with that of Wu and Rao (2017) .
Conclusions and Policy Implications
This study analyzed and evaluated the impact of urbanization on income inequality in Vietnam in the period 2006-2016. We used the following econometric techniques and methods: the estimation methods with static panel data regression used are OLS, FE, RE, and Driscoll and Kraay. The method used for estimating dynamic panel data regression is PMG, enabling us to consider the impact of urbanization on income inequality in the short and long term.
Our research results lead us to draw the following conclusions. Urbanization helps reduce income inequality in Vietnam, including in the long term. We confirm the inverted-U-shaped relationship between urbanization and income inequality in Vietnam, where economic growth reduces income inequality. The impact of economic growth on income inequality is not affected by the initial level of inequality. The hypothesis on an inverted-U-shaped relationship between economic growth and income inequality is not confirmed during the study period. The share of exports has a negligible effect on income inequality in Vietnam. Public spending does not significantly affect income inequality in Vietnam. The high school enrollment rate and the proportion of agriculture influence reductions in income inequality.
Because urbanization has the effect of reducing income inequality, even in the long term, Vietnam needs to continue to promote urbanization. Economic growth has the effect of reducing income inequality, therefore policies to increase economic growth and social welfare should be maintained to reduce the gap between rich and poor. As improving intellectual standards will help reduce inequality, more supportive policies are needed to improve education. Because high value agricultural development will contribute to reducing inequality, appropriate policies are needed to support and develop agriculture, farmers, and rural areas. Standard errors in parentheses: *** p < 0.01, ** p < 0.05, * p < 0.1. 
